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⺰ᐨ ┨1╙
ᖚ∔ᔃᕈ⣂േ౰ࠆ޽ߢߟߣ߭ߩ࿃ᱫߥⷐਥߩ࿖߇ᚒߪ∝ⴊ )lohC(࡞࡯ࡠ࠹ࠬ࡟ࠦ㜞
ࠕߪ᣹਄ߩlohC-LDL ߦ․ޔlohC ẏⴊޕ)2 ,1 ࠆ޽ߢߟߣ߭ߩ࡯࠲ࠢࠔࡈࠢࠬ࡝ߥⷐ㊀ߩ
 .giF㧔ࡦࠠ࠹ࠞ⨥ޔߡ޿߅ߦ‛േ㛎ታ߿࠻ࡅޕ)3 ࠆᓧ߈ዉࠍዷ⊒ߩᎽൻ⎬⣂േᕈࡓ࡯ࡠ࠹
ޕ)5 ,4 ࠆ޿ߡࠇߐ๔ႎ߇ߣߎࠆߖߐਅૐࠍᐲỚlohC-LDL ߮ࠃ߅lohC ẏⴊ߇㧕1
ߦ㛎⹜ߚ޿↪ࠍ࠻࠶࡜ߚߖߐ㘩៨㑆ᣣ82 ࠍ㘩lohC % 1ޔߪࠄ ustamaruMߦᐕ6891
ߎࠆߔਅૐ߇ᐲỚlohCᷡⴊߣߊ߅ߡߒടᷝ % 2 ߮ࠃ߅1 ࠍ‛಴᛽ࡦࠠ࠹ࠞ⨥✛ߡ޿߅
ߒടჇ߇㊂ᴭឃlohC ߩਛଢ♮ޔߣࠆߖߐข៨ࠍ‛಴᛽ࡦࠠ࠹ࠞ⨥✛ޕ)6 ߚߒ๔ႎࠍߣ
ࠄ adekIޕߚࠇࠄ߃⠨ߣࠆߔኂ㒖ࠍ෼ๆߩlohC ߩߢ⣺ዊߪࡦࠠ࠹ࠞ⨥✛ޔࠄ߆ߣߎߚ
࡯࡟ࡘ࠾ࠞࡄࡦ࡝▤⢷ޔ߼ߚࠆߴ⺞ߦ⊛ធ⋥ࠍ↪૞೙ᛥ෼ๆlohC ߩࡦࠠ࠹ࠞ⨥✛ޔߪ
ߩࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߦ․ߪࠄᓐޕ)7 ߚߞⴕࠍ㛎⹜ߡ޿↪ࠍ࠻࠶࡜ߚߒᣉࠍⴚᚻࡦ࡚ࠪ
ᛥࠍ෼ๆlohC ᕈ኿᡼ߊᒝ߽ࠅࠃ‛಴᛽⨥✛޿ᄙߩࡦࠠ࠹ࠞဳ㔌ㆆޔߪ‛಴᛽⨥✛޿ᄙ
೙ᛥࠍ෼ๆlohC ߩߢ⣺ዊߪࡦࠠ࠹ࠞ⨥✛ޔࠄ߆ߣߎߩࠄࠇߎޕߚߒ๔ႎࠍߣߎࠆߔ೙
ࠄ adekI ߦࠄߐޕߚࠇߐ␜ߦ⊛ធ⋥߇ߣߎ޿ᒝߢࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߪ↪૞ߩߘޔߒ
 lohC ߮ࠃ߅㧕CP㧔ࡦ࡝ࠦ࡞ࠫ࠴ࠔࡈࠬࡎޔࡓ࠙࡝࠻࠽㉄࡞࡯ࠦࡠ࠙࠲ߡߒߣ㉄᳝⢙ޔߪ
ߦߜ⋥ߣࠆߔടᷝࠍຠ⚐ߩࡦࠠ࠹ࠞ⒳ฦ߿‛಴᛽ࡦࠠ࠹ࠞ⨥✛ߦ࡞࠮ࡒ㉄᳝⢙߻฽ࠍ
࡯ࠦࡠ࠙࠲߮ࠃ߅lohCޔߒ෼࿁ࠍᷡ਄ޔߢߎߘޕߚߒ಴⷗ࠍߣߎࠆߓ↢ࠍᲚᴉޔࠅỘ
ޔߒਅૐߪᐲỚlohC ߦ⊛ሽଐ㊂ടᷝ‛಴᛽ࡦࠠ࠹ࠞ⨥✛ޔࠈߎߣߚߒቯ᷹ࠍᐲỚߩ㉄࡞
⨥✛޿ᄙߩࡦࠠ࠹ࠞဳ㔌ㆆޔߊᒝߢ‛಴᛽⨥✛޿ᄙߩࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߪ↪૞ߩߘ
ߣߎ޿ߥߌฃߪ㗀ᓇߩ‛಴᛽⨥✛ߪᐲỚ㉄᳝⢙ޔᣇ৻ޕߚߒ␜ࠍߣߎ޿ᒙߪߢ‛಴᛽
࠮ࡒ㉄᳝⢙ޔߡ޿↪ࠍ )GCGE( etallag nihcetacollagipe-)─(ߩᐲ⚐㜞ޔߚ߹ޕߚߒ๔ႎ߽
߅lohC ߦ⊛ሽଐ㊂ടᷝ GCGEޔࠈߎߣߚߴ⺞ࠍଥ㑐ߩᐲỚ GCGE ߣᐲỚlohC ߩਛ࡞
ࠞ⨥✛ޔࠄ߆ᨐ⚿ߩࠄࠇߎޕߚߒ๔ႎࠍߣߎࠆߔടჇߡߒⴕᐔ߇㊂ᲚᴉߩGCGE ߮ࠃ
࠮ࡒ㉄᳝⢙ޔߒᲚᴉว⚿ߣlohC ߩਛ࡞࠮ࡒ㉄᳝⢙߇ࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߦ․ޔࡦࠠ࠹
ޔࠇߐ೙ᛥ߇෼ๆlohC ߡߞࠃߦ↪૞ߩߎޕߚࠇߐໂ␜߇ߣߎࠆߖߐዋᷫࠍ㊂lohC ߩ࡞
ޕߚࠇࠄ߃⠨ߣࠆߔടჇ߇㊂ᴭឃlohC ߩ߳ଢ♮
ᲚᴉࠍlohC ߩਛ࡞࠮ࡒ㉄᳝⢙߇ࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߡߒߦ߁ࠃߩߤޔࠄ߇ߥߒ߆ߒ
ߩߘ߇ࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟޔߪࠄ ayijaKޕ޿ߥ޿ߡࠇߐߦ߆ࠄ᣿ߛ߹޿ߪ߆ߩࠆߖߐ
ߣߎ޿ߥ߇ၞ㗔ᕈ᳓⇹ߪߦౝሶಽߩࡦࠠ࠹ࠞဳ㔌ㆆޔᣇ৻ߟᜬࠍၞ㗔ᕈ᳓⇹ߦౝሶಽ
ߣၞ㗔ᕈ᳓⇹ߩౝሶಽࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟޔ߼ߚߩሶಽᕈ᳓⇹ߪlohCޕ)8 ߚߒ๔ႎࠍ
ဳ㔌ㆆ߇ࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߪࠄᓐޔߚ߹ޕࠆࠇࠄ߃⠨߇ᕈ⢻นࠆߔ↪૞੕⋧ᕈ᳓⇹
ࡊ࡯࡞ࠣⓥ⎇ߓหޕ)8 ߚߒ␜ࠍߣߎߟᜬࠍᕈ๺ⷫ޿㜞ߣጀ㊀ੑ⾰⢽ࡦ࡝߽ࠅࠃࡦࠠ࠹ࠞ
߮ࠃ߅P13ޔࠍߣߎࠆߔ↪૞੕⋧ߣጀ㊀ੑ⾰⢽ࡦ࡝߇ሶಽ GCGEޔߪࠄ awazamuK ߩ
ࡊ࡯࡞ࠣⓥ⎇ߓหߦࠄߐޕ)9 ߚߒ᣿⸽ߡߦ㧕RMN ૕࿕㧔ᴺ 㡆౒᳇⏛ᩭ૕࿕ߚ޿↪ࠍ H2
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)GCE( etallag nihcetacipe-)─(߮ࠃ߅GCGE ࠆ޽ߢࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟޔߪࠄ asukeU ߩ
૞੕⋧ π-noitac㧔↪૞੕⋧ߡߒ੺ࠍၮࡓ࠙࠾ࡕࡦࠕ࡞࠴ࡔ࡝࠻ߩCP ߢ㕙⴫⤑⾰⢽ޔ߇
ࠞဳ࠻࡯࡟ࠟޔࠄ߆ߣߎߩࠄࠇߎޕ)01 ߚߒ␜ߡ޿↪ࠍᴺ RMN ᶧṁޔࠍߣߎࠆߔ㧕↪
߃⠨ߣࠆ޽߇ଥ㑐ߩ߆ࠄ૗ߣᲚᴉߩ lohCޔ߇↪૞੕⋧ߩߣCP ߣၮ࡞ࠗࡠࠟߩࡦࠠ࠹
ޕ޿ߥߪႎᖱࠆߔ㑐ߦὐߩߎޔ߇ࠆࠇࠄ
ߔ᣿⸃ࠍ᭴ᯏ↪૞ਅૐᕈ⸃ṁlohC ߩ߳࡞࠮ࡒ㉄᳝⢙ߩࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟޔߢߎߘ
ޕߚߒᣉታࠍⓥ⎇߼ߚࠆ
㗀ᓇߩടᷝࡦࠠ࠹ࠞߩ߳࡞ࠢࠪࡌ⾰⢽ࡦ࡝߮ࠃ߅࡞࠮ࡒ㉄᳝⢙㧦┨2 ╙
⸃ṁ࡞࠮ࡒ㉄᳝⢙ߩ⾰⢽ࡦ࡝ߊߥߢߌߛ lohCޔߒ⵾⺞ࠍ࡞࠮ࡒ㉄᳝⢙᦭฽ CP-lohC
ࠞဳ࠻࡯࡟ࠟߦ․ޔᨐ⚿ߩߘޕߚߞⴕࠍ⸛ᬌߡ޿ߟߦ㗀ᓇߩടᷝࡦࠠ࠹ࠞߔ߷෸ߦᕈ
એ CPޔ㧕2 .giF㧔ߣߎࠆߖߐਅૐࠍᕈ⸃ṁ࡞࠮ࡒ㉄᳝⢙ߩ CPޔߊߥߢߌߛlohC ߇ࡦࠠ࠹
ṁ࡞࠮ࡒ㉄᳝⢙ߩ⾰⢽ࡦ࡝߮ࠃ߅lohC ߩGCGEޔߪߢ࡞࠮ࡒ㉄᳝⢙᦭฽⾰⢽ࡦ࡝ߩᄖ
࠹ࠞޔߪߣߎߩߎޕ㧕3 .giF㧔ߚߒߦ߆ࠄ᣿ࠍߣߎ޿ߥࠇࠄ߼⹺ߤࠎߣ߶ߪᨐലᷫૐᕈ⸃
ࠍ CP ߇࡞࠮ࡒޕߚߒໂ␜ࠍਈ㑐ߩ CP ࠆߔኻߦ↪૞ਅૐᕈ⸃ṁ࡞࠮ࡒߩlohC ߩࡦࠠ
ࠄ߆࡞࠮ࡒ㉄᳝⢙ޔࠄ߆ߣߎࠆ޿ߡࠇࠄ⍮߇ߣߎࠆߔਅૐ߇ᕈ⸃ṁ lohC ߣ޿ߥ߹฽
ࠄ߃⠨߇ᕈ⢻นࠆߖߐਅૐࠍᕈ⸃ṁߩ lohC ߩਛ࡞࠮ࡒ㉄᳝⢙ߢߣߎࠆߖߐᲚᴉࠍ CP
㉄ࡦࠗ࡟ࠝ-)OM(࡞࡯ࡠ࠮࡝ࠣ࡞ࠪࠕࡁࡕ-CP- lohC ޿ㄭߦઙ᧦⊛ℂ↢ޔߦࠄߐޕߚࠇ
ലᷫૐᕈ⸃ṁ࡞࠮ࡒ㉄᳝⢙ߩ lohCޔว႐ߚߒടᷝࠍ GCGE ߦ࡞࠮ࡒ㉄᳝⢙᦭฽ )AO(
ߥߖߐᲚᴉࠍ lohC ߇ࡦࠠ࠹ࠞޔߪᨐ⚿ߩߎޕ㧕4.giF㧔ߚߞ߆ߥࠇࠄ߼⹺ߤࠎߣ߶ߪᨐ
ޕߚߒໂ␜ࠍᕈ⢻นࠆߔ೙ᛥࠍ෼ๆ lohC ߽ߣߊ
ᨆ⸃↪૞੕⋧ߩߣ࡞࠮ࡒ㉄᳝⢙ߣࡦࠠ࠹ࠞ㧦┨3 ╙
ࠍᴺ RMN ⒳ฦޔ߆߁ߤ߆ߩࠆߔ↪૞੕⋧ߣಽᚑᚑ᭴ߩߘ߿࡞࠮ࡒ㉄᳝⢙߇ GCGE
䇮䉌䈎ᨐ⚿䈱ቯ᷹㑆ᤨ๺✭❑H1 ߮ࠃ߅ᨆ⸃YSODޔቯ᷹ RMN-H1ޕߚߞⴕࠍ⸛ᬌߡ޿↪
ߥߒ߆ߒޕߚࠇߐ⹺⏕߇ߣߎࠆߔ↪૞੕⋧ߣ࡞࠮ࡒ㉄᳝⢙᦭฽AO-OM-CP-lohCߪGCGE
߆ߥ߈ߢቯ․ߪ߆ߩࠆߔਈ㑐ߦ↪૞੕⋧ߩߣ࡞࠮ࡒ㉄᳝⢙ߩߎ߇૏ㇱߩߤߩGCGEޔࠄ߇
ޕߚߞ
ㄭធ߇ಽㇱߩߤߩ⠪ਔޔߡߞࠃߦߣߎࠆߔ↪૞੕⋧߇࡞࠮ࡒ㉄᳝⢙ߣGCGEޔߢߎߘ
ࠍጀ㊀ੑ⾰⢽ࡦ࡝ޔᨐ⚿ߩߘޕߚߞⴕࠍቯ᷹YSEON ߼ߚࠆߔߦ߆ࠄ᣿ࠍ߆ߩࠆ޿ߡߒ
ࡔ࡝࠻ߩ CP ߣၮ࡞ࠗࡠࠟߩ GCGE ߽ߡ޿߅ߦ࡞࠮ࡒ㉄᳝⢙ޔߦ᭽หߣ)11 ๔ႎߚ޿↪
࠮ࡒ㉄᳝⢙ߣGCGEޔࠄ߆ߣߎߚࠇߐ಴ᬌ߇EON 㑆ሶಽߦ㑆ߩߣၮࡓ࠙࠾ࡕࡦࠕ࡞࠴
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࡞߇⋧੕૞↪ߔࠆ㓙ߦߪޔEGCGߩࠟࡠࠗ࡞ၮߣ PCߩ࠻࡝ࡔ࠴࡞ࠕࡦࡕ࠾࠙ࡓၮߣߪ
5 Åએౝߩ〒㔌ߢធㄭߒߡ޿ࠆߎߣ߇␜ߐࠇޔߎࠇࠄਔၮ߇․⇣⊛⋧੕૞↪㧔cation-π 
⋧੕૞↪㧕ߔࠆߎߣ߇ផቯߐࠇߚ㧔Fig. 5㧕ޕ৻ᣇߢޔEGCGߣ Cholߩ㑆ߦಽሶ㑆 NOE
ߪⷰኤߐࠇߕޔEGCGߣ Chol߇⋧੕૞↪ߔࠆߣߪ⠨߃ࠄࠇߥ߆ߞߚޕ
╙ 4┨㧦⴫㕙ࡊ࡜࠭ࡕࡦ౒㡆ᴺࠍ↪޿ߚಽሶ㑆⋧੕૞↪⸃ᨆ
ࠪࡦࠣ࡞ࠨࠗࠢ࡞ࠞࠗࡀ࠹ࠖ࠶ࠢࠬᴺߦࠃߞߡᓧࠄࠇߚ࠮ࡦࠨ࡯ࠣ࡜ࡓ߆ࠄᐔⴧ୯
⸃ᨆߦࠃࠅฦ⒳ࠞ࠹ࠠࡦߩ 1-palmitoyl-2-oleoylphosphatidylcholine (POPC) ߦኻߔࠆߺ
߆ߌߩ⸃㔌ቯᢙ㧔KD㧕ࠍ▚಴ߒߚޕߘߩ⚿ᨐޔࠟ࡟࡯࠻ဳࠞ࠹ࠠࡦߪㆆ㔌ဳࠞ࠹ࠠࡦ
ߣᲧセߒߡߺ߆ߌߩ KD߇ 1/10 એਅߣዊߐߊޔㆆ㔌ဳࠞ࠹ࠠࡦࠃࠅ߽ᒝ࿕ߦ POPC ߣ
⚿วߔࠆߎߣ߇␜ໂߐࠇߚ㧔Table 1㧕ޕߎߩࠟ࡟࡯࠻ဳࠞ࠹ࠠࡦߣㆆ㔌ဳࠞ࠹ࠠࡦߩ PC
ߣߩ⚿วߩᒝߐߩ㆑޿߇ࠟޔ ࡟࡯࠻ဳࠞ࠹ࠠࡦߢߪㆆ㔌ဳࠞ࠹ࠠࡦࠃࠅ߽ PCߩṁ⸃ᕈ
ૐਅ૞↪߇ᒝ޿ⷐ࿃ߢ޽ࠆߎߣ߇␜ໂߐࠇߚޕ߹ߚޔNOESY ߢߪ᣿ࠄ߆ߦߢ߈ߥ߆ߞ
ߚޔEGCGߣ Chol߇⚿วߔࠆ߆ߤ߁߆ߦߟ޿ߡ߽⴫㕙ࡊ࡜࠭ࡕࡦ౒㡆ᴺࠍ↪޿ᬌ⸛ࠍ
ⴕߞߚޕPOPC ޽ࠆ޿ߪ 1,2-dioleoylphosphatidic acid (DOPA) ߆ࠄߥࠆ࡝ࡦ⢽⾰ੑ㊀ጀ
ߦ Cholࠍ⚵ߺㄟߺޔEGCGߣ Cholߩಽሶ㑆⋧੕૞↪⸃ᨆࠍ Binding analyses ߦߡⴕߞ
ߚ߇ޔోߡߩ࿕ቯൻࡄ࠲࡯ࡦߢ EGCG ᷝടᤨߩ࡟ࠬࡐࡦࠬ਄᣹ߪ⹺߼ࠄࠇߥ߆ߞߚ
㧔data not shown㧕ޕߎߩߎߣ߆ࠄ EGCG ߣ Chol߇⋥ធ⚿วߔࠆߣߪ⠨߃ࠄࠇߥ߆ߞߚޕ
╙ 5┨㧦ࠞ࠹ࠠࡦߩࠦ࡟ࠬ࠹ࡠ࡯࡞ๆ෼ᛥ೙૞↪
EGCGߩCholๆ෼ᛥ೙૞↪ߦߟ޿ߡዊ⣺਄⊹⚦⢩ߩࡕ࠺࡞ߢ޽ࠆCaco-2⚦⢩ࠍ↪޿ޔ
Chol-PC-MO-OA฽᦭⢙᳝㉄ࡒ࠮࡞ߦṁ⸃ߒߚCholߩขࠅㄟߺ߳ߩᓇ㗀ࠍPC ߩ᦭ήߩ
ὐ߆ࠄᬌ⸛ࠍⴕߞߚޕߘߩ⚿ᨐޔᴉốߒߥ޿㊂ߩ EGCG ᷝടߦࠃࠅޔPC ߩሽ࿷ਅ߅
ࠃ߮㕖ሽ࿷ਅߤߜࠄߢ߽ Caco-2⚦⢩߳ߩ Cholߩขࠅㄟߺߩഀว߇ EGCG ήᷝടߩ႐
วߣᲧセߒߡ᦭ᗧߦૐਅߒߚ㧔Fig. 6㧕ޕߎߩ Cholߩขࠅㄟߺߩഀวߩૐਅߪ PC ࠍ฽
߹ߥ޿⢙᳝㉄ࡒ࠮࡞ߢߪᷫᒙߒޔPC ߩ㑐ਈ߇␜ໂߐࠇߚ㧔Fig. 6㧕ޕ
߹ߚޔ⤟⢙▤ࠞ࠾ࡘ࡟࡯࡚ࠪࡦᚻⴚࠍᣉߒߚ࡜࠶࠻ࠍ↪޿ߡޔ᡼኿ᕈ Chol ࠍ฽߻
Chol-PC-MO-OA ฽᦭⢙᳝㉄ࡒ࠮࡞ࠍචੑᜰ⣺ߦᵈ౉ߒޔ⢙᳝㉄ࡒ࠮࡞߆ࠄ Chol ࠍᴉ
Ლߐߖߥ޿㊂ߩ EGCGᷝടߦࠃࠅ Cholๆ෼߇ᛥ೙ߐࠇࠆ߆ߤ߁߆ᬌ⸛ࠍⴕߞߚޕߘߩ
⚿ᨐޔ⢷▤࡝ࡦࡄ߳ߩ Cholߩ࿁෼₸ߪ EGCG 10 mMᷝടߦࠃࠅᛩਈ 3, 6, 9, 24 ᤨ㑆ᓟ
ߩ޿ߕࠇߦ߅޿ߡ߽᦭ᗧߦᛥ೙ߐࠇߚ㧔Fig. 7㧕ޕߎࠇࠄߩߎߣ߆ࠄޔEGCG ߪ⢙᳝㉄
ࡒ࠮࡞߆ࠄCholࠍᴉᲚߐߖߥߊߣ߽PC ߣߩ⋧੕૞↪ࠍ੺ߒߡCholๆ෼ࠍᛥ೙ߔࠆน
⢻ᕈ߇␜ໂߐࠇߚޕ
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ᕈ⸃ṁlohC ߩ߳࡞࠮ࡒ㉄᳝⢙ߩࡦࠠ࠹ ࠞޔ߼ߚࠆߔ᣿⸃ࠍ೙ᛥ෼ๆlohC ߩࡦࠠ࠹ࠞ
ޕߚᓧࠍ⷗⍮ߩਅએޔ޿ⴕࠍ⸛ᬌߡߒ⋡⌕ߦ᭴ᯏ↪૞ਅૐ
㑐ߩ CP ࠆߔኻߦ↪૞ਅૐᕈ⸃ṁlohC ߩࡦࠠ࠹ ࠞޔߪߢ࡞࠮ࡒ㉄᳝⢙᦭฽CP-lohC .1
ਅૐ߽ࠍᕈ⸃ṁߩlohC ߢߣߎࠆߖߐਅૐࠍᕈ⸃ṁߩCP ߇ࡦࠠ࠹ ࠞޔࠇߐໂ␜߇ਈ
฽AO-OM-CP-lohC ޿ㄭߦઙ᧦⊛ℂ↢ޔࠄ߇ߥߒ߆ߒޕߚࠇࠄ߃⠨߇ᕈ⢻นࠆߖߐ
ߐᲚᴉࠍ lohCޔߕࠇࠄ߼⹺ߪ↪૞ਅૐᕈ⸃ṁlohC ߩࡦࠠ࠹ࠞߪߢ࡞࠮ࡒ㉄᳝⢙᦭
ޕߚࠇߐໂ␜߇ᕈ⢻นࠆߔ೙ᛥࠍ෼ๆ lohC ߽ߣߊߥߖ
ߪGCGE䇮䉌䈎ᨐ⚿䈱ቯ᷹㑆ᤨ๺✭❑H1 ߮ࠃ߅ᨆ⸃YSODޔቯ᷹ RMN-H1 .2
ߦᨆ⸃ YSEONޕߚࠇߐ⹺⏕߇ߣߎࠆߔ↪૞੕⋧ߣ࡞࠮ࡒ㉄᳝⢙᦭฽AO-OM-CP-lohC
GCGEޔߣࠆߔടᷝࠍ GCGE ߩ㊂޿ߥߖߐᲚᴉߦ࡞࠮ࡒ㉄᳝⢙᦭฽CP-lohCޔࠅࠃ
ߚࠇߐ಴ᬌ߇EON㑆ሶಽߦ㑆ߩߣၮࡓ࠙࠾ࡕࡦࠕ࡞࠴ࡔ࡝࠻ߩCPߣၮ࡞ࠗࡠࠟߩ
ࠇߐቯផ߇ߣߎࠆߔ㧕↪૞੕⋧ π-noitac㧔↪૞੕⋧⊛⇣․߇ၮਔࠄࠇߎޔࠄ߆ߣߎ
ޕߚ
ߡߒセᲧߣࡦࠠ࠹ࠞဳ㔌ㆆߪࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟޔࠅࠃߦᨆ⸃↪૞੕⋧㑆ሶಽ .3
ߦ࿕ᒝ߽ࠅࠃࡦࠠ࠹ࠞဳ㔌ㆆޔߊߐዊߣਅએ 01/1 ߇DK ߩߌ߆ߺࠆߔኻߦ CPOP
ߪߣࠆߔว⚿ធ⋥߇lohC ߣ GCGEޔߢᣇ৻ޕߚࠇߐໂ␜߇ߣߎࠆߔว⚿ߣ CPOP
ޕߚߞ߆ߥࠇࠄ߃⠨
ࡒ㉄᳝⢙᦭฽AO-OM-CP-lohCޔߡ޿↪ࠍ⢩⚦2-ocaC ࠆ޽ߢ࡞࠺ࡕߩ⢩⚦⊹਄⣺ዊ .4
lohCޕߚߞⴕࠍ⸛ᬌࠄ߆ὐߩή᦭ߩ CP ࠍ㗀ᓇߩ߳ߺㄟࠅขߩlohC ߚߒ⸃ṁߦ࡞࠮
߆߆ߦή᦭ߩ CP ߩਛ࡞࠮ࡒ㉄᳝⢙ޔࠈߎߣߚߒടᷝࠍGCGE ߩ㊂޿ߥߖߐᲚᴉࠍ
ߡߒセᲧߣว႐ߩടᷝή GCGE ߪวഀߩߺㄟࠅขߩlohC ߩ߳⢩⚦2-ocaCޔߕࠄࠊ
᳝⢙޿ߥ߹฽ࠍ CP ߪਅૐߩวഀߩߺㄟࠅขߩlohC ߩߎޔߚ߹ޕߚߒਅૐߦᗧ᦭
ޕߚࠇߐໂ␜߇ਈ㑐ߩ CPޔߒᒙᷫߪߢ࡞࠮ࡒ㉄
߻฽ࠍ lohC ᕈ኿᡼ޔߡ޿↪ࠍ࠻࠶࡜ߚߒᣉࠍⴚᚻࡦ࡚ࠪ࡯࡟ࡘ࠾ࠞ▤⢙⤟ .5
ࠄ߆࡞࠮ࡒ㉄᳝⢙ߩߎޔߒ౉ᵈߦ⣺ᜰੑචࠍ࡞࠮ࡒ㉄᳝⢙᦭฽AO-OM-CP-lohC
ߤ߆ࠆࠇߐ೙ᛥ߇෼ๆ࡞࡯ࡠ࠹ࠬ࡟ࠦࠅࠃߦടᷝGCGE ߩ㊂޿ߥߖߐᲚᴉࠍlohC
Ớ޿ߥߖߐᲚᴉࠍlohC ߪ₸෼࿁ߩlohC ߩ߳ࡄࡦ࡝▤⢷ޔࠈߎߣߚߞⴕࠍ⸛ᬌ߆߁
ᲚᴉࠍlohC ࠄ߆࡞࠮ࡒ㉄᳝⢙ߪ GCGEޕߚࠇߐ೙ᛥߦᗧ᦭ࠅࠃߦਈᛩGCGE ߩᐲ
ޕߚࠇߐໂ␜߇ᕈ⢻นࠆߔ೙ᛥࠍ෼ๆlohC ߡߒ੺ࠍ↪૞੕⋧ߩߣ CP ߽ߣߊߥߖߐ
↪૞੕⋧⊛⇣․ߩߣCPޔߊߥߪߢlohC ߇ࡦࠠ࠹ࠞဳ࠻࡯࡟ࠟߦ․ߜ߁ߩࡦࠠ࠹ࠞ
෼ๆlohC ߩࡦࠠ࠹ ࠞޔࠄ߇ߥߒ߆ߒޕߚࠇߐໂ␜߇ߣߎࠆߔ೙ᛥࠍ෼ๆlohC ߡߒ੺ࠍ
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ᛥ೙ᯏ᭴ࠍቢోߦߪ᣿ࠄ߆ߦߢ߈ߡ߅ࠄߕޔᧄ⎇ⓥߦࠃࠅᓧࠄࠇߚᣂߚߥ⍮⷗߇ࠞ࠹
ࠠࡦߩ Cholๆ෼ᛥ೙ᯏ᭴⸃᣿ߦᓎ┙ߟߎߣ߇ᦼᓙߐࠇࠆޕ
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Fig. 1 Chemical structure of (─)-epigallocatechin gallate.
Fig. 2 Effect of EGCG and EGC on micellar solubility of cholesterol and phosphatidylcholine 
in vitro.
Comparison of effect of EGCG (A) and EGC (B) on micellar solubility of cholesterol and 
phosphatidylcholine in vitro. Data are means ± SE of triplicate experiments. Means not sharing 
a common letter differ significantly (P < 0.05). Two-way ANOVA: (A,B) effect of catechins 
type, P < 0.0001; effect of catechin concentration, P < 0.0001; interaction between catechins 
type and catechin concentration, P < 0.0001.
56
Fig. 3 Effect of epigallocatechin gallate on the micellar solubility of cholesterol (A) and different phospholipids 
(B) in vitro.
Data are means ± SE of triplicate experiments. Means not sharing a common letter differ significantly (P <
0.05). (A, B) Two-way ANOVA: effect of phospholipid type, P < 0.0001; effect of EGCG concentration, P <
0.0001; interaction between phospholipid type and EGCG concentration, P < 0.0001. 
Fig. 4 Effect of EGCG on micellar solubility of cholesterol and total fatty acids in the micelles 
containing cholesterol, phosphatidylcholine, oleic acid, and 1-monooleoylglycerol in vitro.
Data are means ± SE of triplicate experiments. Means not sharing a common letter differ 
significantly (P < 0.05).
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Fig. 5 Enlarged view of the NOESY spectra of epigallocatechin gallate and bile salt micelles 
containing cholesterol and phosphatidylcholine.
Table 1 Apparent equilibrium dissociation constants for the binding of eight green tea catechins 
to POPC obtained from surface plasmon resonance-based biosensor assays. 
   Apparent KD (mM) 
EGCG 1.535 × 10−5
GCG 2.485 × 10−5
ECG 2.888 × 10−5
CG 3.662 × 10−5
EGC 6.685 × 10−4
GC 9.488 × 10−4
EC 1.036 × 10−3
C 4.316 × 10−4
58
Fig. 6 Effects of EGCG on cholesterol incorporation into Caco-2 cells from the micelles with or 
without PC.
Data are means ± SE of 6 dishes. Means not sharing a common letter differ significantly (P <
0.05). Two-way ANOVA: effect of EGCG, P < 0.0001; effect of PC, P < 0.0001; interaction 
between EGCG and PC, P < 0.0001.
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Fig. 7 Lympatic recovery of micellar 14C-cholesterol in thoracic duct-cannulated rats drained of 
pancreatic juice and bile.
Data are means ± SE of 4 or 5 rats. Means not sharing a common letter at a time point 
significantly differ at P < 0.05.
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 ᮏㄽᩥࡣࠊ࢝ࢸ࢟ࣥࡢࢥࣞࢫࢸ࣮ࣟࣝ㸦&KRO㸧྾཰ᢚไస⏝ࡢᶵᵓࢆゎ᫂ࡍ 
ࡿࡓࡵࠊ࢝ࢸ࢟ࣥࡢ⫹Ồ㓟࣑ࢭࣝ࡬ࡢ &KRO ⁐ゎᛶపୗస⏝࡟╔┠ࡋ᳨࡚ウࢆ 
⾜࠸ࠊ௨ୗࡢ▱ぢࢆᚓࡓࠋ 
&KROࣞࢩࢳࣥྵ᭷⫹Ồ㓟࣑ࢭ࡛ࣝࡣࠊ࢚ࣆ࢞ࣟ࢝ࢸ࣮࢟ࣥ࢞ࣞࢺ㸦(*&*㸧 
ࡢ &KRO ⁐ゎᛶపୗస⏝࡟ᑐࡍࡿࣞࢩࢳࣥࡢ㛵୚ࡀ♧၀ࡉࢀࠊ(*&* ࡀࣞࢩࢳࣥ 
ࡢ⁐ゎᛶࢆపୗࡉࡏࡿࡇ࡜࡛ &KRO ࡢ⁐ゎᛶࢆࡶపୗࡉࡏࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀ 
ࡓࠋࡋ࠿ࡋࠊ⏕⌮ⓗ᮲௳࡟㏆࠸ &KROࣞࢩࢳࣥࣔࣀ࢜ࣞ࢖ࣥ࢜ࣞ࢖ࣥ㓟ྵ᭷ 
⫹Ồ㓟࣑ࢭ࡛ࣝࡣ (*&* ࡢ &KRO ⁐ゎᛶపୗస⏝ࡣㄆࡵࡽࢀࡎࠊ(*&* ࡣ &KRO ࢆ 
ỿẊࡉࡏ࡞ࡃ࡜ࡶࡑࡢ྾཰ࢆᢚไࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
2.+105 ᐃࠊ'26<ゎᯒ࠾ࡼࡧ+ ⦪⦆࿴᫬㛫 ᐃࡢ⤖ᯝ࠿ࡽࠊ(*&*ࡣ⫹Ồ㓟 
࣑ࢭࣝ࡜┦஫స⏝ࡍࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋ12(6<ゎᯒ࡟ࡼࡾࠊ(*&* ࡢ࢞ࣟ࢖ࣝ 
ᇶ࡜ࣞࢩࢳࣥࡢࢺ࣓ࣜࢳࣝ࢔ࣥࣔࢽ࣒࢘ᇶ࡜ࡢ㛫࡟ศᏊ㛫12(ࡀ᳨ฟࡉࢀࡓࡇ 
࡜࠿ࡽࠊࡇࢀࡽ୧ᇶࡀ≉␗ⓗ┦஫స⏝㸦FDWLRQȧ┦஫స⏝㸧ࡍࡿࡇ࡜ࡀ᥎ᐃ 
ࡉࢀࡓࠋ 
3.ศᏊ㛫┦஫స⏝ゎᯒ࡟ࡼࡾࠊ࣮࢞ࣞࢺᆺ࢝ࢸ࢟ࣥࡣ㐟㞳ᆺ࢝ࢸ࢟ࣥ࡜ẚ㍑ 
ࡋ࡚ࣞࢩࢳࣥ࡟ᑐࡍࡿࡳ࠿ࡅࡢ .'ࡀ ௨ୗ࡜ᑠࡉࡃࠊ㐟㞳ᆺ࢝ࢸ࢟ࣥࡼࡾ 
ࡶᙉᅛ࡟ࣞࢩࢳࣥ࡜⤖ྜࡍࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ୍᪉࡛ࠊ(*&* ࡜ &KRO ࡀ┤᥋ 
⤖ྜࡍࡿྍ⬟ᛶࡣప࠿ࡗࡓࠋ 
4.&DFR ⣽⬊ࢆ⏝࠸࡚ࠊ⫹Ồ㓟࣑ࢭࣝ࡟⁐ゎࡋࡓ &KRO ࡢ྾཰࡬ࡢᙳ㡪ࢆࣞࢩ 
ࢳࣥࡢ᭷↓ࡢⅬ࠿ࡽ᳨ウࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊ&KRO ࢆỿẊࡉࡏ࡞࠸᮲௳࡛ࡢ 
(*&* ࡢῧຍࡣࠊࣞࢩࢳࣥࢆྵ᭷ࡍࡿሙྜ࡟ᙉ࠸ &KRO ྾཰ᢚไస⏝ࢆ♧ࡋࡓࡇ 
࡜࠿ࡽࠊࣞࢩࢳࣥࡀ྾཰࡟㛵ࢃࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊ⮅⫹⟶࢝ࢽ࣮ࣗࣞ 
ࢩࣙࣥᡭ⾡ࢆ᪋ࡋࡓࣛࢵࢺࢆ⏝࠸࡚ࠊᨺᑕᛶ &KRO ࢆྵࡴ⫹Ồ㓟࣑ࢭࣝࢆ༑஧ᣦ 
⭠࡟ὀධࡋࠊྠ᫬࡟ࠊ⫹Ồ㓟࣑ࢭࣝ࡟ &KRO ࢆỿẊࡉࡏ࡞࠸㔞ࡢ (*&* ࢆῧຍࡋ 
ࡓ࡜ࡇࢁࠊࣜࣥࣃ࡬ࡢ &KRO ࡢᅇ཰⋡ࡣ (*&* ᢞ୚࡟ࡼࡾ᭷ព࡟ᢚไࡉࢀࡓࠋᚑ 
ࡗ࡚ࠊ(*&* ࡣ⫹Ồ㓟࣑ࢭࣝ࠿ࡽ &KRO ࢆỿẊࡉࡏ࡞ࡃ࡜ࡶࣞࢩࢳࣥ࡜ࡢ┦஫స 
⏝ࢆ௓ࡋ࡚ &KRO ྾཰ࢆᢚไࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
 ௨ୖࡢ⤖ᯝ࠿ࡽࠊ࢝ࢸ࢟ࣥࡢ࠺ࡕࠊ≉࡟࣮࢞ࣞࢺᆺ࢝ࢸ࢟ࣥࡀ &KRO ࡛ࡣ࡞ 
ࡃࠊࣞࢩࢳࣥ࡜ࡢ≉␗ⓗ┦஫స⏝ࢆ௓ࡋ࡚ &KRO ྾཰ࢆᢚไࡍࡿࡇ࡜ࡀ♧၀ࡉ 
ࢀࡓࠋࡋ࠿ࡋࠊ࢝ࢸ࢟ࣥࡢ &KRO ྾཰ᢚไᶵᵓࡣ᏶඲࡟ࡣ᫂ࡽ࠿࡟࡛ࡁ࡚࠾ࡽ 
ࡎࠊᮏ◊✲࡟ࡼࡾᚓࡽࢀࡓ᪂ࡓ࡞▱ぢࡀࡇࡢᶵᵓゎ᫂࡟ᙺ❧ࡘࡇ࡜ࡀᮇᚅࡉࢀ 
ࡿࠋ 
௨ୖࡢࡇ࡜࠿ࡽࠊᮏㄽᩥࡣ༤ኈ㸦㎰Ꮫ㸧ࡢᏛ఩ࢆᤵ୚ࡍࡿ࡟್ࡍࡿࡶࡢ࡜ุ 
᩿ࡋࡓࠋ 
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